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consideration of human intrusion into
a fully risk-based performance assess-
ment for purposes of evaluating the
ability of the geologic repository to
achieve the performance objective at
§63.113(b). Hence, human intrusion is
addressed in a stylized manner as de-
scribed in paragraph (1) of this section.

(1) Human intrusion. In contrast to
events unrelated to human activity,
the probability and characteristics of
human intrusion occurring many hun-
dreds or thousands of years into the fu-
ture cannot be estimated by examining
either the historic or geologic record.
Rather than speculating on the nature
and probability of future intrusion, it
is more useful to assess how resilient
the geologic repository would be
against a human intrusion event. Al-
though the consequences of an assumed
intrusion event would be a separate
analysis, the analysis is similar to the
performance assessment required by
§63.113(b) but subject to specific re-
quirements for evaluation of human in-
trusion specified at §§63.321, 63.322 and
63.342 of subpart L of this part.

(m) Performance confirmation. A per-
formance confirmation program will be
conducted to evaluate the adequacy of
assumptions, data, and analyses that
led to the findings that permitted con-
struction of the repository and subse-
quent emplacement of the wastes. Key
geotechnical and design parameters,
including any interactions between
natural and engineered systems and
components, will be monitored
throughout site characterization, con-
struction, emplacement, and operation
to identify any significant changes in
the conditions assumed in the license
application that may affect compliance
with the performance objectives speci-
fied at §63.113(b) and (c).

(n) Ground-water protection. Separate
ground-water protection standards are
designed to protect the ground water
resources in the vicinity of Yucca
Mountain. These standards, specified
at §63.331, require the estimation of
ground water concentrations in the
representative volume of water. De-
pending on the radionuclide, the esti-
mated concentrations must either be
below a specified concentration or re-
sult in an annual, drinking water dose
to the whole body or any organ of no
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greater than 0.04 mSv (4 mrem). Al-
though the estimation of radionuclide
concentrations in the representative
volume would be a separate analysis,
the analysis is similar to the perform-
ance assessment required by §63.113(b)
but subject to specific requirements for
evaluation of ground-water protection
specified at §§63.331, 63.332 and 63.342 of
subpart L of this part.

(o) Implementation of TEDE. When ex-
ternal exposure is determined by meas-
urement with an external personal
monitoring device, the deep-dose equiv-
alent must be used in place of the ef-
fective dose equivalent, unless the ef-
fective dose equivalent is determined
by a dosimetry method approved by the
NRC. The assigned deep-dose equiva-
lent must be for the part of the body
receiving the highest exposure. The as-
signed shallow-dose equivalent must be
the dose averaged over the contiguous
10 square centimeters of skin receiving
the highest exposure. The radiation
and organ or tissue weighting factors
in Appendix A of 40 CFR part 197 are to
be used to calculate TEDE. After the
effective date of this regulation, the
Commission may allow DOE to use up-
dated factors, which have been issued
by consensus scientific organizations
and incorporated by EPA into Federal
radiation guidance. Additionally, as
scientific models and methodologies
for estimating doses are updated, DOE
may use the most current and appro-
priate (e.g., those accepted by the
International Commission on Radio-
logical Protection) scientific models
and methodologies to calculate the
TEDE. The weighting factors used in
the calculation of TEDE must be con-
sistent with the methodology used to
perform the calculation.

[66 FR 55792, Nov. 2, 2001, as amended at 74
FR 10828, Mar. 13, 2009]

PRECLOSURE PERFORMANCE OBJECTIVES

§63.111 Performance objectives for the
geologic repository operations area
through permanent closure.

(a) Protection against radiation expo-
sures and releases of radioactive material.
(1) The geologic repository operations
area must meet the requirements of
part 20 of this chapter.
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(2) During normal operations, and for
Category 1 event sequences, the annual
TEDE (hereafter referred to as “dose”)
to any real member of the public lo-
cated beyond the boundary of the site
may not exceed the preclosure stand-
ard specified at §63.204.

(b) Numerical guides for design objec-
tives. (1) The geologic repository oper-
ations area must be designed so that,
taking into consideration Category 1
event sequences and until permanent
closure has been completed, the aggre-
gate radiation exposures and the aggre-
gate radiation levels in both restricted
and unrestricted areas, and the aggre-
gate releases of radioactive materials
to unrestricted areas, will be main-
tained within the limits specified in
paragraph (a) of this section.

(2) The geologic repository oper-
ations area must be designed so that,
taking into consideration any single
Category 2 event sequence and until
permanent closure has been completed,
no individual located on, or beyond,
any point on the boundary of the site
will receive, as a result of the single
Category 2 event sequence, the more
limiting of a TEDE of 0.05 Sv (5 rem),
or the sum of the deep dose equivalent
and the committed dose equivalent to
any individual organ or tissue (other
than the lens of the eye) of 0.5 Sv (50
rem). The lens dose equivalent may not
exceed 0.15 Sv (15 rem), and the shallow
dose equivalent to skin may not exceed
0.5 Sv (50 rem).

(c) Preclosure safety analysis. A
preclosure safety analysis of the geo-
logic repository operations area that
meets the requirements specified at
§63.112 must be performed. This anal-
ysis must demonstrate that:

(1) The requirements of §63.111(a) will
be met; and

(2) The design meets the require-
ments of §63.111(b).

(d) Performance confirmation. The geo-
logic repository operations area must
be designed so as to permit implemen-
tation of a performance confirmation
program that meets the requirements
of subpart F of this part.

(e) Retrievability of waste. (1) The geo-
logic repository operations area must
be designed to preserve the option of
waste retrieval throughout the period
during which wastes are being em-
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placed and thereafter, until the com-
pletion of a performance confirmation
program and Commission review of the
information obtained from such a pro-
gram. To satisfy this objective, the
geologic repository operations area
must be designed so that any or all of
the emplaced waste could be retrieved
on a reasonable schedule starting at
any time up to 50 years after waste em-
placement operations are initiated, un-
less a different time period is approved
or specified by the Commission. This
different time period may be estab-
lished on a case-by-case basis con-
sistent with the emplacement schedule
and the planned performance confirma-
tion program.

(2) This requirement may not pre-
clude decisions by the Commission to
allow backfilling part, or all of, or per-
manent closure of the geologic reposi-
tory operations area, before the end of
the period of design for retrievability.

(3) For purposes of paragraph (e) of
this section, a reasonable schedule for
retrieval is one that would permit re-
trieval in about the same time as that
required to construct the geologic re-
pository operations area and emplace
waste.

PRECLOSURE SAFETY ANALYSIS

§63.112 Requirements for preclosure
safety analysis of the geologic re-
pository operations area.

The preclosure safety analysis of the
geologic repository operations area
must include:

(a) A general description of the struc-
tures, systems, components, equip-
ment, and process activities at the geo-
logic repository operations area;

(b) An identification and systematic
analysis of naturally occurring and
human-induced hazards at the geologic
repository operations area, including a
comprehensive identification of poten-
tial event sequences;

(c) Data pertaining to the Yucca
Mountain site, and the surrounding re-
gion to the extent necessary, used to
identify naturally occurring and
human-induced hazards at the geologic
repository operations area;

(d) The technical basis for either in-
clusion or exclusion of specific, natu-
rally occurring and human-induced
hazards in the safety analysis;
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